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1 . 0 I N T R O D U C T I O N

T h i s Des ign I n v e s t i g a t i o n Report ( D I P ) pre s en t s t h e r e su l t s o f t h e s a m p l i n g a n d a n a l y s i s
o f s h a l l o w and d e e p s o i l s in the area s u r r o u n d i n g the ASARCO I n c o r p o r a t e d ( A s a r c o ) G l o b e
Plant in Denver, Colorado (see Rgure 1 . 1 ) on p r o p e r t i e s that were selected for evaluation of the
anomalous arsenic concentra t ions d u r i n g the 1997 s a m p l i n g season. T h e s e s a m p l e s are in
a d d i t i o n to the 0-2 inch and 0-6 inch s a m p l e s c o l l e c t e d as part of the S t a t e m e n t of W o r k (SOW)
p r o g r a m , which a r e reported i n prev iou s D I R ' s . P r o p e r t i e s s a m p l e d d u r i n g t h e 1997 e x t e n d e d
s a m p l i n g season as part o f the C o m m u n i t y Soi l s and V e g e t a b l e G a r d e n s O p e r a b l e Unit wi l l b e
reported i n t h e 1997 S u p p l e m e n t a l ( S U P ) D I R i n t h e s p r i n g o f 1998. T h i s D I R i n c l u d e s :

• A br i e f summary of the a d d i t i o n a l s a m p l i n g l o ca t i on s and procedure s
( S e c t i o n 2.0),

• A summary of q u a l i t y assurance (QA) proc edure s ( S e c t i o n 4.0), and

A n a l y t i c a l r e s u l t s f or th e a d d i t i o n a l s a m p l e s c o l l e c t e d a s part o f th e arsenic
anomaly e v a l u a t i o n d u r i n g th e 1997 s a m p l i n g season (Append ix B).
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2 . 0 S O I L S A M P L I N G

The a d d i t i o n a l p r o p e r t i e s that were s a m p l e d d u r i n g the 1997 s a m p l i n g season as part o f the
arsenic anomaly eva lua t i on are l i s t e d in A p p e n d i x B and i l l u s t r a t e d on the Vicini ty M a p s in A p p e n d i x
A. D u r i n g the 1997 s a m p l i n g season, a d d i t i o n a l soi l s a m p l e s were c o l l e c t e d f r o m 27 p r o p e r t i e s ,
c o n s i s t i n g of 23 r e s id en t ia l p r o p e r t i e s and 4 commercial p r o p e r t i e s . A summary of the a n a l y t i c a l
results for these proper t i e s is presented in A p p e n d i x B. Each V i c i n i t y Map contains a drawing of the
d e s i g n a t e d p r o p e r t y o r p r o p e r t i e s de scribed i n t h e V i c i n i t y M a p ' s t i t l e b lock. T h e sectors f o r each
p r o p e r t y are also shown and numbered on the V i c i n i t y Map' s .

•

P r o p e r t y number 5 0 I 2 3 , located at 5001 Logan S t r e e t , Denver, C o l o r a d o was ini t ia l ly c l a s s i f i e d
Buffer a s reported in the 1993 SUP DIR, but upon c o m p l e t i o n o f the arsenic anomaly soil s a m p l i n g the
p r o p e r t y has been r e c l a s s i f i e d Primary.

2.1 S a m p l e Locat ions

P r o p e r t y base maps c o n t a i n i n g d e l i n e a t e d sectors (from the o r i g i n a l s a m p l i n g c o l l e c t e d a s part
o f t h e S O W p r o g r a m , which a r e r epor t ed i n prev iou s D I R ' s ) were used f o r soil s a m p l i n g purpo s e s .

The soil s a m p l e l o c a t i o n w i t h i n the chosen sector o f the d e s i g n a t e d p r o p e r t y was r a n d o m l y
s e l e c t ed in the f ield such that every p o s s i b l e l o c a t i o n w i t h i n the sector (not covered by adequate
a s p h a l t , concrete or b u i l d i n g s ) had an equal chance of b e ing s e l e c t e d .

The random s a m p l e l o ca t i on w i t h i n the sector was s e l e c t ed on each p r o p e r t y base map by the
f o l l o w i n g process: (1) th e maximum l e n g t h o f th e east-west and nor th- s ou th s i d e s o f th e sector was
d e t e r m i n e d , (2) the random s a m p l e l o c a t i o n was s e l e c t ed based on random number t a b l e s or p s e u d o -
random number a l g o r i t h m s (such as conta ined in a c a l c u l a t o r or s p r e a d s h e e t c o m p u t e r p r o g r a m ) to
generate d i s tance s in one f o o t i n t e r v a l s f r o m the southwes t corner of the sector for each d i r e c t i o n
r e s u l t i n g in a unique l o c a t i o n , and (3) the s e l e c t ed random s a m p l e l o c a t i o n was recorded on the
p r o p e r t y map or in t h e f i e l d book. If a r a n d o m l y s e l e c t ed s a m p l e l o c a t i o n proven i m p r a c t i c a l in t h e



A A O I R
Arsenic A n o m a l y Revis ion 0G l o b e P l a n t S i t e J a n u a r y 1993

field because it fell on a f e a t u r e such as a building, s i d e w a l k , or tree, it was d i s c a r d e d and a new
random s a m p l e l o c a t i o n was s e l e c t ed u s ing the same p r o c e d u r e . The s e l e c t ed random s a m p l e
l o ca t i on was located in the f i e ld by measuring d i s t anc e s f r o m the s ou thwe s t corner or f r o m p h y s i c a l
f e a t u r e s such as b u i l d i n g corners, s i d e w a l k s and f en c e s .

2 .2 S a m p l e C o l l e c t i o n Procedure s

At each of the s a m p l e l o c a t i o n s , soil s a m p l e s were c o l l e c t e d u s i n g one of the fo l lowing two
t y p e s o f s a m p l i n g equ ipment:

• A 12" s t a in l e s s steel tube and h a n d l e w i t h f o o t s t e p which was dr iven to d e p t h u s i n g e i t h e r the
f o o t s t e p or a dead blow hammer (for c o l l e c t i o n o f s h a l l o w s o i l s f r o m th e e x i s t i n g ground
sur fa c e to a p p r o x i m a t e l y one f o o t be low ground s u r f a c e ) .

• A hand shovel a n d pos t ho l e d i g g e r ( f o r c o l l e c t i o n o f d e e p s o i l s f r o m a p p r o x i m a t e l y 1 ' t o 3 '
below the e x i s t i n g ground s u r f a c e ) .

S a m p l e s were c o l l e c t e d , l a b e l e d a n d d e l i v e r e d t o e i t h e r P a r a g o n A n a l y t i c s , I n c . i n F o r t C o l l i n s ,
C o l o r a d o or Core Laborator i e s , Inc. in A u r o r a , C o l o r a d o under C h a i n o f C u s t o d y p r o c e d u r e s as
described i n t h e Remedial D e s i g n / R e m e d i a l A c t i o n Q u a l i t y A s s u r a n c e P r o j e c t P l a n ( Q A P P ) . A f t e r
c o l l e c t i o n and p r i o r to d e l i v e r y to the l a b o r a t o r y , the s a m p l e s were stored in a l o c k e d room ac c e s s i b l e
o n l y t o s a m p l i n g p e r s o n n e l .

To avoid cross c o n t a m i n a t i o n of s a m p l e s between sectors and at various d e p t h s on a g iven
p r o p e r t y t h e s a m p l i n g e q u i p m e n t w a s brushed f r e e o f v i s i b l e s o i l . B e f o r e mov ing onto a d i f f e r e n t
p r o p e r t y t h e s a m p l i n g e q u i p m e n t w a s d e c o n t a m i n a t e d . I n v e s t i g a t i v e d e r iv ed wastes c o n s i s t e d o f
d e c o n t a m i n a t i o n water p r o d u c e d when t h e s a m p l i n g e q u i p m e n t w a s c l e a n e d . T h e s a m p l e t u b e s ,
hand shovel and pos t ho l e d i g g e r were d e c o n t a m i n a t e d as d e s c r i b ed in the QAPP.
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3.0 LABORATORY

Paragon A n a l y t i c s , Inc. l a b o r a t o r y and Core Laborator i e s , Inc. pr epar ed and analyzed the soil
s a m p l e s a s described in th e 1997 Des ign I n v e s t i g a t i o n P l a n (DIP) for C o m m u n i t y S o i l s and V e g e t a b l e
Gardens Operab l e U n i t . S a m p l e s were analyzed for t o ta l concentrat ions o f arsenic, cadmium,
c o p p e r , iron, l ead , p h o s p h o r o u s and zinc by I n d u c t i v e l y C o u p l e d P l a s m a (ICP) M e t h o d 601OA .
Inorgani c Phosphat e was calculated and reported by the laboratory using the analytical results f r o m
total p h o s p h o r o u s concentrations. Soi l s a m p l e s were also analyzed for concentrat ions o f arsenic,
cadmium, l e a d , and zinc in an extract created u s ing the S y n t h e t i c P r e c i p i t a t i o n L e a c h i n g Procedure
(SPLP) by ICP Method 601 OA and soil pH by M e t h o d 9045B. Soil s a m p l e s were analyzed for
s e l ec t ed analyte s re f erenced above (al l soi l s a m p l e s were not analyzed for every a n a l y t e l i s t e d ) . The
laboratorie s f o l l o w e d QC procedure s s p e c i f i e d in the QAPP (see section 4.0).

4 . 0 Q U A L I T Y A S S U R A N C E

Soil s a m p l e c o l l e c t i o n and ana ly s i s met the proc edure s and criteria o u t l i n e d in the QAPP,
i n c l u d i n g u s e o f p r o p e r l y trained p e r s o n n e l ; s a m p l e c o l l e c t i o n , pr e s e rva t i on , and d o c u m e n t a t i o n ;
laboratory QC t e s t s ; and v a l i d a t i o n of l abora t ory da ta re su l t s . Labora tory C o n t r o l S a m p l e s , C o n t i n u i n g
C a l i b r a t i o n V e r i f i c a t i o n S a m p l e s and c a l i b r a t i o n cr i t er ia were a l s o met.

4.1 Data V a l i d a t i o n

All labora tory a n a l y t i c a l da ta r e s u l t s met the data v a l i d a t i o n proc edure s and cri t er ia o u t l i n e d in
t h e Q A P P . All internal labora tory q u a l i t y control t e s t s me t t h e QAPP criteria f o r accuracy, p r e c i s i o n ,
a n d c o m p l e t e n e s s . A l l s a m p l e s were ana lyzed w i t h i n t h e required h o l d i n g t ime l i m i t s s p e c i f i e d i n S W -
846.

4.2 C o n c l u s i o n s

In c o n c l u s i o n , the da ta p r e s e n t e d in t h i s report are cons idered to be val id and 100% c o m p l e t e
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T E S T 1 L T S
P r o p e r t y S e c t o r D e p t h o f
N u m b e r N u m b e r S a m p l e

Address ( I n c h e s )
S a m p l e Arsenic , p p m Cadmium, p p m Lead, p p m Zinc, p p m C o p p e r , p p m I r o n , p p m P h o s p h a t e S o i l

dat e SPLP Arsenic, mg/L SPLP Cadmium, mg/L SPLP Lead, mg/L SPLP Zinc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L____ppm
44E09

4438 LINCOLN B
44E09

4438 LINCOLN F
44 EOS

4438 LINCOLN 1 GROUND
44E09

4438 LINCOLN 2 GROUND
44 EOS

4438 LINCOLN B GROUND
44E09 004

4438 LINCOLN ST
44 £09 004

4438 LINCOLN ST
44 EOS 004

4438 LINCOLN ST
44E09 004

4438 LINCOLN ST
44E09 004

4438 LINCOLN ST
44E09 004

4438 LINCOLN ST
44E09 004

4438 LINCOLN ST
44E09 004

4438 LINCOLN ST
44E09 004

4438 LINCOLN ST
44E09 004

4438 LINCOLN ST
45E12 002

4530 LINCOLN ST
4 5 E 1 2 002

4530 LINCOLN ST
45E12 002

4530 LINCOLN ST
45E12 002

4530 LINCOLN ST

0-

12-

2-

4-

6-

8-

10-

18-

24-

30-

0-

1 2 -

2-

4-

2

18

4

6

8

10

12

24

30

36

2

18

4

6

0 8 / 1 4 / 9 7

08/07/97

08/07/97

08/07/97

08/14/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/22/97

0 7 / 2 2 / 9 7

07/22/97

07/22/97

517

1870

1570

1510

527

1230

151

1230

328

251

229

176

68

18

9

-6

7

-6

6

10

-1

9

B

5

4

2

-1

-1

-1

6

1

5

3

554

77
424

337

315

326

128

14

10

12

300

80

269

128

276

99

211

302

294

277

139

56

49

61

398

221

406

230

42

40

37

84

93

119

62

13

13

14

49

36

54

46

14600

21000

17000

17400

16300

17900

19900

18700

18000

21600

14700

11800

19000

23400

3555

1946

3340

2562

1866

2023

1955

1658

1710

1780

4352

2050

4394

3126

a a _ r e p o r t (rx
N O T E : S e a Des ign I n v e s t i g a t i o n Reports f o rs o i l s me ta l s action l ev e l s and analy t i ca l r e su l t s . r e s u l t s I n p p m = par t s p e r m i l l i o nresults in mg/L = milligrams per liter negat ive r e s u l t s = below d e t e c t i o n l i m i tno entry = not t e s t ed - Page 1



T E S T J L T S
P r o p e r t y S e c t o r
N u m b e r N u m b e r

Address
45E12 002

4530 LINCOLN ST
45E12 002

4530 LINCOLN ST
45E12 002

4530 LINCOLN ST
45E12 002

4530 LINCOLN ST
45E12 002

4530 LINCOLN ST
45E12 002

453Q LINCOLN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
4 5 F 2 3 002

4535 SHERMAN ST
45G08 002

4548 SHERMAN ST

D e p t h o fS a m p l e( I n c h e s )
6 - 8

8-10

1 0 - 1 2

18-24

24-30

30-36

0-2

0-2

0-2

1 2 - 1 8

2 - 4

4-6

6 - 8

8- 10

10- 12

1 8 - 2 4

24-30

30-36

0-2

S a m p l e Arsenic , p p m
d a t e SPLP Arsenic, mg/L

07/22/97

07/22/97

07/22/97

07/22/97

07/22/97

07/22/97

09/24/97

07/22/97

07/22/97

07/22/97

0 7 / 2 2 / 9 7

0 7 / 2 2 / 9 7

0 7 / 2 2 / 9 7

07/22/97

0 7 / 2 2 / 9 7

07/22/97

0 7 / 2 2 / 9 7

0 7 / 2 2 / 9 7

0 9 / 2 4 / 9 7

-6

-6

7

-6

-6

-6

128
0.670
118

0.240
104

24

83

54

41

35

26

22

19

10

415
/.490

Cadmium, p p m Lead, p p m
SPLP Cadmium, mg/L SPLP Lead, mg/L

5

3

3

-1

-1

-1

8
0.002

9
-0.005

7

3

7

6

5

5

4

4

3

-1

7o.oor

1230

200

269

40

43

294

504
0.069
940

-0.050
3130

v 2420

647

602

423

632

376

( 19000 ;

858

1350

512
0.015

Z i n c , p p m C o p p e r , p p m I r o n , p p m
SPLP Zinc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L

462

496

511

79

54

101

341
0.989
428
0.500
400

321

428

388

401

517

455

335

200

121

257
0.577

57

54

65

31

34

63

66

64

63

63

62

91

63

100

124

36

17800

15700

14300

10800

11100

15200

17000

18200

17300

19100

17600

19200

19100

15800

22400

20700

P h o s p h a t e S o i l
p p m p h
3052

2516

2764

1450

1643

8182

6.42

6773

5240

6803

5853

6037

6282

5455

5302

3432

2832

6.79

a a _ r e p o r t I r x N O T E : S e e Des ign I n v e s t i g a t i o n Repor t s f o r
s o i l s m e t a l s ac t i on l e v e l s a n d a n a l y t i c a l r e s u l t s .

r e s u l t s In ppm = par t s p e r m i l l i o nresults in mg/L = milligrams per liter negat ive r e s u l t s = below d e t e c t i o n l i m i tno entry = not t e s t e d P a g a 2



P r o p e r t y Se. .N u m b e r N u m b e r
Address

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

45G08 002
4548 SHERMAN ST

4 5 H 2 2 003
4545 GRANT ST

4 5 H 2 2 003
4 5 4 5 G f l / W f S r

4 5 H 2 2 003

4 5 H 2 2 003

4 5 H 2 2 003
4545 GRANT ST

4 5 H 2 2 003
4 5 4 5 G R 4 A / r s r

4 5 H 2 2 003

4 5 H 2 2 003
4545 GRANT ST

4 5 H 2 2 003

D e p t h o fS a m p l e S a m p l e Arsen i c , p p m
( I n c h e s ) da t e SPLP Arsenic, mg/L

0 • 2 07/22/97 392

1 2 - 1 8 07/22/97 59

2 - 4 07/22/97 383

4 - 6 07/22/97 273

6-8 07/22/97 177

8-10 07/22/97 120

10-12 07/22/97 116

18-24 07/22/97 28

24-30 07/22/97 10

30 - 36 07/22/97 8

0 - 2 07/22/97 -6

1 2 - 1 8 07/22/97 7

2 - 4 07/22/97 -6

4 - 6 07/22/97 6

6 - 8 07/22/97 14

8 - 10 07/22/97 18

10-12 07/22/97 15

18-24 07/22/97 -6

24 - 30 07/22/97 -6

C a d m i u m , p p m Lead , p p m Z i n c , p p m
SPLP Cadmium, mg/L SPLP Lead, mg/L SPLP Zinc, mg/L

9 835 201

4 271 213

8 626 184

4 274 131

2 175 114

2 138 116

2 178 139

4 C. 4350j^> 166

-1 44 78

-1 23 75

9 307 312

2 90 113

9 310 429

6 207 250

5 275 318

5 356 364

5 344 274

-1 15 63

-1 13 58

C o p p e r , p p m I r o n , p p m
SPLP Copper, mg/L SPLP Iron, mg/L

44 21900

78 22800

106 21600

42 23500

63 23900

44 23200

50 24600

123 22600

26 22600

23 24400

47 19400

58 20600

65 18800

54 14900

111 18000

148 21000

143 22400

20 19200

18 19000

P h o s p h a t e S o i l
p p m P h
4719

3025

4229

3126

2623

2445

2902

4045

2470

2544

5026

2786

4137

3126

4168

5455

4811

2130

2127

a a _ r e p o r t . l r x
NOTE: See Design I n v e s t i g a t i o n Reports l o r
s o i l s me ta l s action l e v e l s and a n a l y t i c a l r e su l t s . results In ppm = parts per mill ionresults in mg/L = milligrams per liter negative results = below d e t e c t i o n limit

no entry = not t e s t e d Page 3



T E S T . A T S
Proper ty S e c t o r
N u m b e r N u m b e r

Address
4 5 H 2 2 003

4545 GRANT ST
4 5 J 1 7 003

451 9 LOGAN ST
4 5 J 1 7 003

4S19LOGANST
4 5 J 1 7 003

4519LOQANST
4 5 J 1 7 003

45i9LOGANST
4 5 J 1 7 003

451 9 LOGAN ST
4 S J 1 7 003

4 5 / 9 LOGAN ST
4 5 J 1 7 003

45 19 LOG AN ST
4 5 J 1 7 003

4519 LOGAN ST
4 5 J 1 7 003

4 5 / 9 / . O G / W S r
4 5 J 1 7 003

4 5 J 9 L O G / W S 7
4 5 J 1 8 004

4523 LOGAN ST
4 5 J 1 8 004

4523 LOGAN ST
4 5 J 1 8 004

4523 LOGAN ST
4 5 J 1 8 004

4523 LOGAN ST
4 5 J 1 8 004

4523 L O G / W Sr
4 5 J 1 8 004

4 5 2 3 L O G / W S r
4 5 J 1 8 004

4523 LOGAN ST
4 5 J 2 0 001

4529 LOQAN ST

D e p t h o fS a m p l e
( I n c h e s )

30
0

12

2

4

6

a
10

18

24

30

0

0

0

4

6

8-

10

0

-36

-2

-18

-4

-6

• a
•10

- 12

-24

-30

-36

-2

-2

-6

-6

-a
10

-12

-2

S a m p l e Arsenic , p p m
d a t e SPLP Arsenic, mg/L

07/22/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

0 7 / 2 4 / 9 7

09/24/97

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

10/22/97

-6

157

49

387

209

115

111
80
35

18

-6

1170
6.480
497

349

860

245

146

208

442

C a d m i u m , p p m
SPLP Cadmium, mg/L

-1
8
3

10
9

11
14
11
-1
-1
-1
8

0.002
14

12

18

8

5

a
25

Lead, p p m
SPLP Lead, mg/L

10
543

307

804

526

532

614

484

28

17

17

497
0.033
467

402

421

380

186

319

458

Z i n c , p p m C o p p e r , p p m I r o n , p p m P h o s p h a t e S o i l
SPLP Zinc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L ppm Ph

53

334

155

469

508

474

554

390

77

67

79

414
/.060
297

329

266

253

174

245

401

26

34

58

63

69

69

106
93

22

21

25

16900 1989

10200 3769

19200 3095

13800 4934

17100 5976

17400 6252

19700 7508

20200 4781

21300 2357

20200 2182

23700 2375

6.08

6.50

6.77

6.33

6.78

6.79

6.76

6.41

a a _ r e p o r t . l r x N O T E : S e e D e s i g n I n v e s t i g a t i o n Report s ( o r
s o i l s m e t a l s ac t ion l e v e l s and analy t i ca l r e s u l t s . r e s u l t s I n p p m = par t s p e r m i l l i o nresults in mg/L = milligrams per liter nega t iv e r e s u l t s = below d e t e c t i o n l i m i t

no entry = not t e s t e d P a g e 4



T E S T ' > L T S
Proper ty Sector
N u m b e r N u m b e r

Address
4 5 J 2 0 001

4529 LOGAN ST
4 5 J 2 0 001

4529 LOGAN ST
4 5 J 2 0 001

4529 LOGAN ST
4 5 J 2 0 001

4529 LOGAN Sf
45J20 001

4529 LOGAN ST
4 5 K 1 2 002

4 5 2 0 L O G / W S 7
4 5 K 1 2 002

4520 LOGAN ST
4 S K 1 2 002

4 5 2 0 L O G > W S r
4 5 K 1 2 002

4520 LOGAN ST
4 5 K 1 2 002

4 5 2 0 L O G > W S r
4 5 K 1 2 002

4520 LOGAN ST
4 5 K 1 2 002

4 5 2 0 L O G / W S r
4 5 K 1 2 002

4520 LOGAN ST
4 S K 1 2 002

4520 LOGAN ST
4 5 K 1 2 002

4520 LOGAN ST
4 5 K 1 3 001

45 10 LOG AN ST
4 5 K 1 3 001

4510 LOGAN ST
4 5 K 1 3 001

45 10 LOGAN ST
4 5 K 1 3 001

4510 LOGAN ST

Depth otS a m p l e
( I n c h e s )

2-4
4-6
6-8

8-10
10-12
0-2

1 2 - 1 8

2-4

4-6

6-8

8-10

10-12

18-24

24-30

30-36

0-2

1 2 - 1 8

2-4

4-6

S a m p l e Arsenic, p p m
d a t e SPLP Arsenic, mg/L

10/22/97

10/22/97

10/22/97

10/22/97

10/22/97

07/24/97

07/24/97
07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

255

191

178

54

35

7

-6

6

7

7

8

-6

•6

-6

-6

-6

-6

6

8

C a d m i u m , p p m Lead, p p m
SPLP Cadmium, mg/L SPLP Lead. mg/L

17
11
11
3
3

10
-1
12
11

4

3

3

-1

-1

-1

5

2

6

6

333

330

298

137

189

265

38

316

263

179

130

114

18

15

16

179

79

204

184

Zinc , p p m C o p p e r , p p m I r o n , p p m P h o s p h a t e S o i l
SPLP Zinc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L ppm Ph

304

269

294

121

119

301

81

361

326

289

214

201

77

77

73

267

125

284

264

49

23

55

54

76

50

41

21

20

19

45

37

49

48

6.60

6.73

6.75

6.79

6.44

18400 4965

18500 1857

20300 4076

18800 3494

18700 2593

17100 2145

17000 2127

24200 2029

24400 1817

23600 1692

17900 2945

20200 2041

17800 2706

17800 2470

a a _ r e p o r t . f r x
NOTE: See Des ign I n v e s t i g a t i o n Reports (or
s o i l s me ta l s action l e v e l s and analyt i ca l re sul t s . r e su l t s In ppm = part s per m i l l i o nresults In mg/L = milligrams per liter negat ive r e su l t s = below d e t e c t i o n l i m i tno entry = not t e s t ed Page 5



T E S T '
P r o p e r t yN u m b e r

A d d r e s s
SectorN u m b e r

4 5 K 1 3 001
4 5 i O L O G / W S f .

4 5 K 1 3 001
4S10LOGANST

4 5 K 1 3 001
4510LOGANST

4 5 K 1 3 001
4510LOQANST

4 5 K 1 3 001
4510LOGANST

4 5 K 1 3 001
4510LOGANST

45L16 002
4519PENNSYLVANIA ST

4 5 L 1 6 002
4519PENNSYLVANIA ST

4 S L 1 6 002
4S19PENNSYLVANIA ST

4 5 L 1 6 002
4519PENNSYLVANIA ST

4 5 L 1 6 002
4519PENNSYLVANIA ST

4 5 L 1 6 002
4519PENNSYLVANIA ST

4 5 L 1 6 002
4519PENNSYLVANIA ST

4 5 L 1 6 002
4519PENNSYLVANIA ST

4 5 L 1 6 002
4S19PENNSYLVANIA ST

4 5 L 1 6 002
4519PENNSYLVANIA ST

4 5 L 1 6 002
45 1 9PENNS YL VAN^ S T

46C10 002
4645 LOGAN ST

46C10 002
4645 LOGAN ST

D e p t h o fS a m p l e( i n c h e s )
6

8
10
18
24
30

0

12

2

2

4

6

-8

•10

-12

-24

-30

-36

-2

- 18

-4

-4

-6

-6

8 - 1 0

10

18

24

30

0

2

- 1 2

-24

-30

-36

-2

•4

S a m p l e Arsenic , p p m
d a t e SPLP Arsenic, mg/L

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/24/97

07/22/97

07/24/97

0 7 / 2 4 / 9 7

07/24/97

0 7 / 2 4 / 9 7

0 7 / 2 4 / 9 7

0 7 / 2 4 / 9 7

07/24/97

0 7 / 2 4 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

7

9

7

-6

-6

-6

572

101

224
0.820
198

213

191

170

148

25

-6

-6

53

43

C a d m i u m , p p m Lead, p p m
SPLP Cadmium, mg/L SPLP Lead, mg/L

4

4

3

-1

-1

-1

9

4

11
-0.005

8

7

5

3

3

1

•1

-1

15

9

179

163

108

20

17

12

465

248

466
-0.050
449

418

236

243

205

64

19

17

394

425

Z i n c , p p m C o p p e r , p p m I r o n , p p m
SPLP Zinc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L

259

250

196

71

75

67

234

259

217
0.330
202

207

187

178

226

98

55

57

488

358

63

52

37

20

19

19

37

66

50

51

54

48

56

29

15

20

16300

20700
19900

20400

21200

21100

14400

20800

17600

19100

21300

20300

18800

18700

17900

19300

P h o s p h a t e S o i l
p p m p h
2642

2844

2507

1921

1848

1915

3953

4352

6.68

3432

3432

3371

3126

3524

2537

2182

1950

a a ^ f e p o r t . f r x N O T E : S e e Des ign I n v e s t i g a t i o n Repor t s t o r
so i l s m e l a l s ac t ion l ev e l s and a n a l y t i c a l r e su l t s . r e s u l t s I n p p m = p a r t s p e r m i l l i o nresults In mg/L = milligrams per liter n e g a t i v e r e s u l t s = below d e t e c t i o n l i m i tno entry = not t e s t e d P a g e 6



T E S T ' ; J L T S
P r o p e r t y S e c t o r D e p t h o fN u m b e r N u m b e r S a m p l e

Address ( I n c h e s )
S a m p l e Arsen i c , p p m Cadmium, p p m Lead, p p m Zinc , p p m C o p p e r , p p m I r o n , p p m P h o s p h a t e S o i l

date SPLP Arsenic, mg/L SPLP Cadmium, mg/L SPLP Load, mg/L SPLPZtnc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L ppm Ph
46C10 002

4 6 4 5 L O O 4 . A / S r
46C10 002

4645LOGANST
46C10 002

4645 LOGAN ST
46C10 002

4645 LOQAN ST
46J07 001

4645 LOQAN ST
46J07 001

4645LOGANST
46J07 001

4645LOGANST
46J07 001

4645 LOGAN ST
46J07 001

4645 LOGAN ST
46J07 001

4645 LOGAN ST
4 6 K 1 2 005

4622 LOGAN ST
4 6 K 1 2 005

4622 LOGAN ST
4 6 K 1 2 005

4622 LOGAN ST
4 6 K 1 2 005

4622 LOGAN ST
4 6 K 1 2 005

4622 LOGAN ST
4 6 K 1 2 005

4622 LOGAN ST
46L19 002

4635 PENNSYLVANIA ST
4 6 L 1 9 002

4635 PENNSYLVANIA ST
46L19 002

4635 PENNSYLVANIA ST

4-6

6-8

8-10

10-12

0-2

2-4

4-6

6-8

8-10

1 0 - 1 2

0-2

2-4

4-6

6 - 8

8-10

1 0 - 1 2

0-2

2-4

4-6

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

27

21

23

14

64

97

97

118

95

75

33

38

43

44

32

20

65

50

45

6

5

4

4

9

8

7

6

5

5

6

6

6

7

8

8

4

3

2

381

339

476

163

269

231

233

267

266

239

207

214

225

288

320

328

168

104

64

.309

283

273

162

194

163

159

189

181

171

243

255

262

311

320

295

215

136

113

aa_repor t .(rx NOTE: See Design I n v e s t i g a t i o n Reports l o r
s o i l s me ta l s action l e v e l s and ana ly t i ca l r e su l t s . r e su l t s In ppm = parts per m i l l i o nresults In mg/L = milligrams per liter negat ive re sul t s = below d e t e c t i o n l imi tno entry = not t e s t ed Page 7



T E S T f L T S
Proper ty S e c t o r D e p t h o fN u m b e r N u m b e r S a m p l e

Address ( I n c h e s )
4 6 L 1 9 002

4635 PENNSYLVANIA ST
4 6 L 1 9 002

4635 PENNSYLVANIA ST
46L19 002

4635 PENNSYLVANIA ST
46M01 004

4684 PENNSYLVANIA ST
46M01 004

4684 PENNSYLVANIA ST
46M01 004

4684 PENNSYLVANIA ST
46M01 004

4684 PENNSYLVANIA ST
46M01 004

4684 PENNSYLVANIA ST
46M01 004

4684 PENNSYLVANIA ST
46M05 001

4658 PENNSYLVANIA ST
46M05 001

4658 PENNSYL VANIA ST
46M05 001

4658 PENNSYLVANIA ST
46M05 001

4658 PENNSYLVANIA ST
46M05 001

4658 PENNSYLVANIA ST
46M05 001

4658 PENNSYLVANIA ST
46O06 002

4600 PEARL ST
46O06 002

4600 PEARL ST
46O06 002

4600 PEARL ST
46O06 002

4600 PEARL ST

6

8

10

0

2

4

6

8

10

0

2

4

6

-8

-10

-12

-2

•4

•6

-8

10

- 1 2

-2

-4

-6

-8

8 - 1 0

10

0

2

4

6

- 12

-2

-4

• 6

- B

S a m p l e Arsenic, p p m
dat e SPLP Arsenic, mg/L

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

16

8

-6

177

176

189

93

33
43

14

13

22

19

17

16

126

41

254

256

Cadmium, p p m Lead, p p m
SPLP Cadmium, mg/L SPLP Lead, mg/L

2
2
1

9

11
10
4
1

2

7

6

7

5

6

5

18

10

18

18

79

65

55

285

493

358

174
80

68

450

375

423

441

319

343

271

125

366

369

Zinc, p p m C o p p e r , p p m Iron, p p m P h o s p h a t e S o i l
SPLP Zinc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L ppm Ph

123

100

88

246

255

257

145

70

71

506

406

413

319

232

316

592

221

311

314

a a _ r e p o r t . f r x
N O T E : S e a D e s i g n I n v e s t i g a t i o n Repor t s l o r
s o i l s m e t a l s act ion l e v e l s and a n a l y t i c a l r e s u l t s .

r e s u l t s I n p p m = p a r t s p e r m i l l i o nresults In mg/L = milligrams per liter n e g a t i v e r e s u l t s = below d e t e c t i o n l i m i tno entry = not t e s t e d P a g e 8



T E S T
Proper ty S e c t o r D e p t h o fN u m b e r N u m b e r S a m p l e

Address ( I n c h e s )
S a m p l e Arsen i c , p p m Cadmium, p p m Lead, p p m Zinc , p p m C o p p e r , p p m I r o n , p p m P h o s p h a t e S o i l

d a t e SPLP Arsenic, mg/L SPLP Cadmium, mg/L SPLP Lead, mg/L SPLPZInc. mg/L SPLP Copper, mg/L SPLP Iron, mg/L ppm Ph
46O06 002

4600 PEARL ST
46O06 002

4600 PEARL ST
47P09 003

4705 WASHINGTON ST
47P09 003

4705 WASHINGTON ST
47P09 003

4705 WASHINGTON ST
47P09 003

4705 WASHINGTON ST
47P09 003

4705 WASHINGTON ST
47P09 003

4705 WASHINGTON ST
48R12 009

4801 CLARKSON ST
48R12 009

4801 CLARKSON ST
48R12 009

4801 CLARKSON ST
48R12 009

4801 CLARKSON ST
48R12 009

4flOJ CLARKSON ST
48R12 009

4801 CLARKSON ST
48R12 012

4801 CLARKSON ST
48R12 012

4801 CLARKSON ST
48R12 012

4801 CLARKSON ST
48R12 012

4801 CLARKSON ST
48R12 012

4flOf CLARKSON ST

8-10

10-12

0-2

2-4

4-6

6-8

8-10

1 0 - 1 2

0-2

2-4

4-6

6 - 8

8-10

1 0 - 1 2

0-2

2 - 4

4-6

6-8

8- 10

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 2 / 1 1 / 9 7

1 0 / 2 2 / 9 7

10/22/97

10/22/97

10/22/97

1 0 / 2 2 / 9 7

10/22/97

10/22/97

1 0 / 2 2 / 9 7

10/22/97

10/22/97

10/22/97

65

102

-6

-6

9

6

12

-6

7

6

•5

-5

•5

-5

23

-5

7

-5

•5

21

21

1

3

5

7

5

2

9

2

-1

1

-1

-1

18

1

3

3

1

138

215

42

130

194

322

396

94

145

47

-5

9

8

-5

405

-5

46

68

17

336

324

119

229

324

594

784

277

159

46

14

19

15

8

916

14

63

77

39

6.28

6.67

7.02

6.95

6.91

8.13

8.35

8.29

8.60

8.27

8.57

aa_t epor t I r x N O T E : S e e Design I n v e s t i g a t i o n Reports f o r
s o i l s m e t a l s action l e v e l s and analy t i ca l r e su l t s . r e s u l t s In ppm = par t s p er m i l l i o n

results In mg/L = milligrams per liter
negative r e s u l t s = below d e t e c t i o n l i m i t
no entry = not t e s t e d Page 9



T E S T J L T S
Proper ty
N u m b e r

Address
S e c t o r D e p t h o f

N u m b e r S a m p l e
( I n c h e s )

48R12 012
4801 CLARKSON ST

50123 004
S001LOGANST

50123 004
5001LOGANST

50123 004
5001 LOGAN ST

50123 004
5001 LOGAN ST

50123 004
5001 LOGAN ST

50123 004
5001 LOGAN ST

51Q37 008
515B WASHINGTON ST

51Q37 008
5 158 WASHINGTON ST

51Q37 008
5158 WASHINGTON ST

51Q37 008
5158 WASHINGTON ST

51Q37 008
51 SB WASHINGTON ST

51Q37 008
51 SB WASHINGTON ST

55M05 007
5503 PENNSYLVANIA ST

55M05 007
5503 PENNSYLVANIA ST

55M05 007
5503 PENNSYLVANIA ST

55M05 007
5503 PENNSYLVANIA ST

55M05 007
5503 PENNSYL VANIA ST

55M05 007
5503 PENNSYLVANIA ST

10
0
2
4
6

8 '

10

0

2

4

6

-12

-2

-4

-6

-8

•10

-12

-2

-4

-6

-8

8- 10

10

0

0

2

4

6

8-

- 1 2

-2

-6

-4

-6

-8

10

S a m p l e Arseni c , p p m
d a t e SPLP Arsenic, mg/L

10/22/97

10/22/97

10/22/97

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

10/22/97

10/22/97

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

09/24/97

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

1 0 / 2 2 / 9 7

-5

I t

25

25

42

121

44

24

43

50

70

100

122

5

197
0.500

-5

10

27

22

C a d m i u m , p p m Lead , p p m
SPLP Cadmium, mg/L SPLP Lead, mg/L

-1
8

12

12

16

13

8

40

64

67

80

97

62

8

44
0.007

13

16

30

21

7

300

506

264

375

344

321

318

/ ' l 3 0 0 N

760

3100

3200

2110

60

450
0.051

64

105

97

90

Z i n c , p p m C o p p e r , p p m I r o n , p p m P h o s p h a t e S o i l
SPLP Zinc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L ppm Ph

15
166
211

206

502

338

245

671

5850

1680

12800

11400

3400

77

201o.roo
95

98

123

109

8.34

8.17

7.99

7.87

7.82

7.43

7.53

6.92

6.77

6.71

6.86

6.77

6.54

9.74

7.69

9.47

9.40

9.57

9.29

a a _ r e p o r t . ( r x N O T E : S e e Des ign I n v e s t i g a t i o n Repor t s l o r
s o i l s m e t a l s ac t ion l e v e l s a n d a n a l y t i c a l r e s u l t s .

r e s u l t s in ppm = p a r t s per m i l l i o nresults In mg/L = milligrams per liter n e g a t i v e r e s u l t s = be low d e t e c t i o n l i m i tno entry = not t e s t e d P a g e 10



T E S T .
Property Sec t or Depth o fN u m b e r N u m b e r S a m p l e

Address ( I n c h e s )
55M05 007

5503 PENNSYLVANIA ST
55N02 002

5550 PENNSYLVANIA ST
55O13 003

5569 PEARL ST
55O13 003

5569 PEARL ST
55O13 003

5569 PEARL ST
5SO13 003

5569 PEARL ST
55O13 003

5569 PEARL ST
55O13 003

5569 PEARL ST
55O13 003

5569 PEARL ST
55O13 004

5569 PEARL ST
55O15 008

5589 PEARL ST
5 S O 1 9 003

5549 PEARL ST
S 5 O 1 9 003

5549 PEARL ST

10

0

0

0

2

4

6

8

10

0

0

0

0

-12

-6

-2

-2

-4

-6

• a
•10

-12

•6

•12

-2

-6

S a m p l e Arsenic, p p m
date SPLP Arsenic, mg/L

10/22/97

11/30/93

10/22/97

08/01/95

10/22/97

10/22/97

10/22/97

10/22/97

10/22/97

08/01/95

0 7 / 1 4 / 9 5

08/07/95

08/07/95

148

73
0.100

47

101
0.200

47

83

200

219

147

107
0.210
173

0.2/0
122

0.280
102

0.300

Cadmium, p p m Lead , p p m
SPLP Cadmium, mg/L SPLP Lead, mg/L

51
32

0.005
14
27

0.027
15
12

8

7

7

14
-0.005

37
0.007
23

0.009
16

0.009

433

133
-0.050

157

272
-0.050

153

171

156

72

28

880
0.070
456

-0.050
226

-0.050
810

•0.050

Zinc , p p m C o p p e r , p p m I r o n , p p m P h o s p h a t e S o i l
SPLP Zinc, mg/L SPLP Copper, mg/L SPLP Iron, mg/L ppm Ph

142

151
O.J30
188

146
0.560
198

160

96

100

109

443
O . f 6 0
479

O . J 7 0
183

0.220
154

0.230

8.31

7.73

7.13

5.26

7.01

7.07

6.86

6.63

6.41

7.85

7.46

7.14

7.15

aa_reporl . tn<
N O T E : S e e Design I n v e s t i g a t i o n Reports f o r
soi l s metal s action l eve l s and analytical result s . r e su l t s In ppm ° parts per m i l l i o nresults In mg/L = milligrams per liter negative re sul t s = below de t e c t i on l imi tno entry = not t e s t ed Page 11


